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(54)Titie: SYRINGE WITH RETRACTABLE NEEDLE 




(57) Abstract 

A syringe device for cartridged drugs has automatic needle retraction after cartridge contents expression. Drug cartridge 
(50, 125) is at least partially accommodated within a hollow piston actuator or carrier (30, 145, 245) and is released for further re- 
traction under bias (22, 121) thereinto by way of a juston rod (40, 132, 232). Piston rod (40. 132, 232) serves to operate piston (52, 
130) contained in the drug cartridge and has deflectable locking arms (42, 137, 237) that extend sideways into latching engage- 
ment witii holding formation (38, 147, 247) of tiie piston actuator. Release of the arms by engagement with the open rear end of 
the cartridge (50, 125) permits retraction of needle and cartridge. Automatic needle insertion and cartridge contents discharge is 
also foreseen. 



FORTHE PURPOSES OF INFORMATION ONLY 

Codes used to identify Stales party to the PCT on the front pages of pamphlets pubiishine international 
apphcaiions under the PCT. . 



AT 


Aiuiria 


FR 


Hroncc 


MR 


Mauritania- 


AU 


Australia 


CA 


OabcKi 


MW 


Malawi 


BB 


Barbados - - 


CB 


UniuafKinedom 


NL 


Neiherlomb 


BE 


Belgium 


CH 


Guinea. 


NO 


Norway 


BP 


Burkina Fasa 


CR 


. Greece 


NZ 


New Zealand 


BC . 


BulgarUi 


Htf 


Hungaiy 


PL 


Poland 


BJ 


Benin 


IE 


IrcianiJ . 


PT 


Portugal 
Romania 


BR 


Bra/Jr 


IT 


Italy 


RO 


CA 


Qinad;! 


JP 


Japan 


RU 


Russian Federation 


CF 


t^cnlral African Republic 


KP 


Democratic Peopled Republic 


SD 


Sudan . 


CC 


CV>ngo 




of Korea . . 


SE 


Sweden 


cu 


Swiiyxrla'nd 


KR 


' Republic of Korea 


SK 


Slovak Republic 
Setiegal 
Soviet Union 


a 




- KZ 


KsusikhMan 


SN 


CM 


Cameroon 


LI . 


Uechlunsiein 


su 


cs 


Ceechoslovakia 


LK 


Sri lanka 


TO 


Crhad 


cz 


(Viich: Republic 


* J.U 


toixcmbourg 


TC 


To^-. 


DE 


Germany 


MC 


Monaco 


UA 


Ukraine 


OK 


IXznmark 


MC 


Modagoiicar- 


US 


United Stales of America 


ES 
Fl 


Spain 


Ml. 


Mali . 


VN 


Vicl Nam 


Finland 


.... MM. 


. Mongolia " 





wo 93/23098 PCr/GB93/01004 

Syringe with retratable needle 

This Invention relates*, to hollow needle applicators 
suitable for administering cartridged drugs etc. 

Dangers of infection and cross-infection, much high- 
lighted by the spread of AIDS, mean there is a need for 
hollow-needle devices as drug etc applicators with 
automatic retraction and designed for single use only, i.e. 
designedly not lending themselves to re-use. This is, 
perhaps, particularly the case for cartridged drugs etc 
supplied as a one-dose item complete with applicator. 
Indeed, there have been many proposals over the years for 
such applicators, especially recently, but most are of 
doubtful practicality or of complex and costly 
construction, even both. We have, ourselves, made basic 
proposals (PCT application GB92/ 00652) for practical and 
low-cost single use hypodermic syringes (and body-fluid 
samplers) with automatic _ needle retraction, including 
usable with cartridged drugs etc, but not particularly 
complete pre-loaded applicator devices, nor with self- 
powering provision also affording automatic needle 
extension before cartridge discharge and needle retraction. 

It is a general object of this invention to make 
further proposals for pre-loaded drugs etc applicators also 
having potential for practical and low-cost implementation. 

In using the term ''drug etc" herein, there is no 
intention to limit application of this invention to drugs, 
as such, even to antidote substances. This invention is 
seen as generally applicable to any usefully injectable 
substance; and to doing so into any appropriate receiver. 
I.e. whether or not that is tissue of a human or even 
animal subject. 

Since filing U*K. Patent Applications from which 
priority is claimed for the present patent application, we 
have become aware of a European Patent Application 
published on 2nd December 1992 under the serial number 
0516473. . The latter, concerns a proposed self -powered 
cartridged drug etc applicator with automatic sequential 
needle extension, cartridge contents expression, and needle 
retraction. An outer body accommodates a drug etc 
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cartridge with a hollow needle within one end of the outer 
body and extensible therethrough when retraction bias 
acting on an outwardly flared rearward mouth of the 
cartridge is overcome. Within the other end of the outer 
body is a piston actuator and associated power drive spring 
with a twist then press down arrangement for selectively 
releasing and power driving the piston actuator to overcome 
the retraction bias in causing needle extension and 
cartridge contents expression* 

Coupling between the piston actuator and discharge 
piston of the cartridge is by a piston rod carrying the 
cartridge piston at one iend, and (in the main embodiment) 
having slotting at its other end further provided with 
first outwardly errtending projections preventing entry of 
the piston rod into a bore of the piston actuator. Spaced 
second outwardly extending projections can enter the 
cartridge at the end of contents expression with the 
intention of squeezing together the piston rod parts 
flanking the slotting to allow the slotted end of the 
piston rod to enter the piston actuator bore. Particular 
reXiance is placed on pr6viding two spaced internal 
ledgings of the outer body, which, together with specific 
spacer elements, serve to limit iaovement of the cartridge 
and the piston actuator . ^ ^ . 

Amongst perceived disadvantages of the applicator of 
EPA 0516473 is manifest requirement for its outer body to 
be fabricated from separately made components, at least in 
order to provide the required spaced internal ledgings. 
Also, illustrated piston rod slotting affords little 
leverage for the second outwardly extending projections in * 
squeezing together the piston rod parts flanking the 
slotting; and there is clearly limited entry of a short 
portion only of the piston rod into the piston actuator 
bore, actually mucJi less than the lengths of the slotting 
and the piston rod peorts flanking the slotting. The latter 
effectively defines retraction thus exposable extent of the 
hollow needle, and further contributes to determining a 
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minimum applicator length much greater than the cartridge- 
with-needle plus the extended power drive spring. Indeed, 
complex alternative toggle linkage and displaceable ball 
release arrangements are described, but appear to be of 
dubious practicality. 

It is a particular object of one aspect of this 
invention to improve upon at least either or both of those 
disadvantages, preferably, further with simplicity leading 
to reduced componentry and manufacture/ assembly costs, even 
as applied to self -powered applicators having a "snalce's- 
tongue" action. 

According to that aspect of this invention ,^ there is 
provided a hollow needle applicator for cartridged drugs 
etc and with automatic needle retraction after cartridge 
contents expression,- wherein its drug etc caz^idge can 
itself be at least, pairtially accommodated bodily within a 
hollow piston actuator or carrier and will be released for 
retraction under biais thereinto or further thereinto by way 
of a piston rod serving to ' operate contents discharge 
piston- provision of the cartridge and further having 
deflectable- arms that extend- sideways further than side 
walling of. the cartridge and into temporary latching 
engagement with holding formations of the piston actuator 
or carrier until released by deflection of the arms by 
engagement with open rear end of the cartridge. Preferred 
deflectable arms are angled both outwards and away from the 
cartridge, typically as extensions splayed from end of said 
piston rod* 

Once the arms are so deflected for release purposes, 
they and. the cartridge cem travel into the hollow piston 
actuator or carrier to any desired or permitted extent 
consistent with satisfactory operation ,^ typically, and with 
advantage, to an extent greater than the lengths of the 
arms. 

This aspect of invention has application generally to 
cartridged drug etc applicators with automatic needle 
retraction, regardless of whether or not self -powering is 
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provided for needle extension and cartridge contents 
discharge. Typically, a manually operated cartridged drug 
etc applicator nill have a cartridge-accoinmodating 
operating plunger entrant an outer body part with its said 
holding formations medially of its internal extent between 
its operating end pusher provjision and retraction bias 
release latching provision at itr^ other end, advantageously 
of internal integrally f ormec; type for a unitarily 
mouldable said, outer body part, say as in pur above- 
mentioned PCT application {OB/92/00652) . Also typically, 
a self-powered cartridged drug etc applicator further 
affording automatic needle extension and cartridge contents 
expression can have said holding formations at a mouth of 
its piston actuator or carrier inside outer extent and 
action of its power drive provision, the/i within extended 
state Of which an inner end of the retracted cartridge will 
come to rest. 

For self -powered drug etc applicators, preferred 
operation involves an as-supplicrl state in which retraction 
bias holds its hollow needle withdrawn, say by a partially 
extended compression spring acting either on a drug etc 
cartridge with integral or attached said needle or on a 
separate holder for said needle; and In which power drive 
provision is held^ Ixi a powared state, say with full 
permitted compression of anptli^ir compression spring acting 
for power driving purposes on the. cartridge .piston carrier 
or acrfcuator* 

Preferred carcuridge and piston provision involves its 
drug etc load or contents, usually liquid, being between 
its piston and a seal penetrable by its needle but holding 
an hydraulic lock until so penetrated, so that the 
cartridge and piston provision moves as a whole iintil the 
seal is penetrated by the needle • Continued movement of the 
needle, whether to penetrate clothing as well as tissue or" 
just tissue (or otherwise to enter a receiver) , is readily 
assured, whether as a part of the cartridge or by 
engagement of the cartridge with needle holder provision. 
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A suitable seal provision is by a block of sealing 
material partially penetrated .by the needle before getting 
power driven, but ^requiring significant needle movement for 
complete penetration* - Such a block may be additional to 
septiam seal provision for the cartridge, even for the outer 
body itself at. its needle exit; and can usefully serve in 
absorbing shocks, particularly for a glass-bodied 
cartridge. 

A suitable, outer body component can be generally 
tubular and of. only progressively different section, 
preferably internal diameters, larger where housing the 
power drive and through required movement of parts thereof, 
smaller where housing retraction bias spring provision and 
allowing outward arid contents expression movement of the 
needle and cartridge provision, and could be smallest at 
needle fexit, but an internal return about retraction bias 
spring seating/ accommodation is preferred,. Transition 
between largest and smaller parts can serve as the only 
required internal abutment for power drive operation (to 
limit movement of the piston carrier or actuator) followed 
by ^cartridge and needle retraction. Such an outer bojdy 
coiaponent is readily, moulded in one piece, including 
preferred internal return at needle exit/ retraction spring 
seating/ accommodation ^ 

' It is particularly preferred that operation to release 
the power drive provision, be other than by way of a push or 
press action at the opposite end of the actuator to the 
needle. Specifically, it is preferred that a slide action 
be used, which can cpnveniently involve an end cap for the 
outer body component, the end cap having an exterior slide 
with a projection through, to an end enlargement or knob 
cooperating with a key-hole like slot in end of the piston 
carrier or actuator. 

For a normally manually operated cartridged drug etc 
applicator, another aspect of this invention provides that 
a plunger serve to accommodate a drug etc cartridge coupled 
to a hollow discharge needle and as driven back into the 
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applicator with: the cartridge after discharge of the 
cartridge and release of internal latching means of the 
applicator, preferably formed integral with and inside its 
outer body* 

In a further aspect of this invention, a drug etc 
applicator hereof has a biassed needle holder that is 
formed separately from a drug etc cartridge and held by 
internal latcbing until released by a plunger, the needle 
bolder having capture formations for coupling to the 
cartridge in order for its needle to pierce the ccurtridge. 
There can be sufficient play in the coupling between the 
needle holder and the cartridge for the latter to have its 
discbarge seal pierced only after coupling between them is 
achieved and is not reversible within a cylindrical outer 
body of the applicator. A suitable coupling between the 
needle bolder and the cartridge is of snap-fitting type. 
One practical embodiment comprises an exteriorly rimmed 
formation protruding from the needle holder and inwardly 
formed teeth on extensions at the end of the cartridge. 

In one embodiment, cartridge capture formation of the 
needle holder is witbin and spaced inwardly from needle 
bolder latching formations of the applicator's outer body 
component. A preferred plunger fits between the 

applicator's outer body component and the ccirtridge, or at 
least plunger formations to release internal needle holder 
latching of the outer body component do so. 

Exemplary specific implementation for this invention 
will now be described with reference to the accompanying 
drawings, in wbichr 

Figure 1 is ia side sectional view of a manually 

operated applicator hereof before use to discharge a 

cartridge; 

Figure 2 is a side sectional view of the seune 
. applicator showing fitting of a cartridge; 

Figure 3 is a side sectional view of the same 
applicator part-way through discharging the cartridge; 
Figure 4 is a side sectional view of the same 
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applicator with its needle and the cartridge withdrawn 
automatically after use; 

Figures 5 to 8 are longitudinal sections showing 
states and stages of operation for a self-powered 
applicator embodiment; 

Figure 9 is a fragmentary longitudinal section showing 

an alternative with a hollow needle and holder 

separate from a drug etc cartridge; and 

Figures 10; llA^B; 12; 13A-C; 14A-D show details of 

moulded component parts, in various side, plan and 

section views, for a particular preferred self -powered 

applicator. 

In Figures 1 to 4, the applicator comprises an outer 
cylindrical, normally circular section, outer body part 10 
having successive reductions to a forward chcODber 12 and an 
exit: passage 14 therefrom for a hollow needle 20. The 
outer body part has internal latching formations that 
extend at 16 from first reduction of the body part 10 and 
have inwardly extending slope-faced teeth 18. The latching 
formations 16,18 are spaced from the interior of the body 
part la, at least, indeed preferably only, locally at each 
of the latching formations 16,18 so they can flex radially 
outwardly. The forward chamber 12 houses a compressed drive 
spring 22 bearing on a needle holder 24 carrying the needle 
20. The needle holder 24 is shown in Figure 1 captured by 
the teeth 18 of the latching formations. Sloping faces 26 
of the latching teeth 18 are engagable for release by 
sloping end 28 of a hollow piston actuator --or carrier 
(specifically for temporeirily carrying a piston rod of or 
for the cartridge piston) in the form of a plunger 30. 

The outer body part 10 is similar to that of our 
above-mentioned PCT application, including end grip 
flanging 27 and capture recessing 29 for the plunger 3X), 
and except for omitting seals between the needle holder 24 
and entry to the forward chamber 12 and at the end of the 
forward chamber 12. As with our copending PCT application, 
the outer body, part 10 is mouldable in a single piece. 
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The plunger 30 also has substantial similarity to 
those of o\ir above-mentioned PCT application; but with 
extra length, basically at 32 between its capture 
formations 34 and its end flanging 36^ and inner temporary 
capture recessing 38 for extension arms 42 of a cartridge 
piston rod 40. No rupturable inward end clos\ire is shown * 
for the plunger, and it could have slots in its seal rim 
39^ but may well not need them if there are no seals to the 
needle 20 emd the needle holder 24 in and at the forward 
chamber 12. 

The needle holder 24 is also similar to that of our 
copending PCT application, save for not requiring any 
sealing, and having capture formations 44 extending 
inwardly therefrom in defining a recess 45 below an 
undercait rim 46. The needle 20 is sharp at both ends cuid 
extends beyond the capture formations 44. 

The cartridge piston rod 40 has an enlarged or 
otherwise appropriately formed end 48 by which it press- 
fits into a piston 52 of cartridge 50, see recess 54 in the 
piston 52. The splayed arms 42 of the piston rod 42 diverge 
away from its end furthest within the plunger 30, euid 
engage the recessing 38 so as to travel with the plunger 30 
and resist substantial force (adequate to discharge the 
cartridge 50) until released from the recessing 38, 
preferably positively by end 56 of the cartridge 50 (as 
will be described] . 

At its other end, the cartridge 50 has a septum seal 
53 held in a conventional formation 60 (not shown 
accurately) and extensions 62 beyond the septum seal* The 
extensions 62 go to undercut teeth formations 64 and are 
deflectable in order to engage over the undercut rim 44 of 
the needle holder 24. Once so engaged, the teeth formations 
64 cannot be disengaged from within the body part 10. v 

It is feasible, though not so shown in. the drawings, 
and can be advantageous, for ttie cartridge's septum seal 58 ? 
not to be pierced (or fully pierced) until after the teeth 
f o3naations 64 engage in the needle holder extension recess 
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45. Indeed, if that recess 45 is of sufficient lengtli 
axially of the applicator, it is possible to ensure that 
the septum seal 54 is not pierced unless the cartridge 50 
is forced down on the needle holder 24 (as can be assured 
by friction between the cartridge 50 and its piston 52 or 
simply relying on hydraulic lock by contacts of the 
cariiridge unless the needle 20 pierces the septum seal 58) . 

It will be appreciated that the manually-operated 
applicator of ficrures 1 to 4 can be supplied sterile and 
could be so supplied with its outer body part 10 and its 
plunger 30 separate rather than the latter inserted into 
the former as shown in Figure 1, In any event, the outer 
body part 10 is free of the plunger 30 when loaded with a 
cartridge 50, see Figure 2. The piston rod 40 for the 
cartridge 50 might often, if not mostly, . supplied 
separately from the cartridge 50 itself, though usually in 
the same sterile blister pack (as for supply of the outer 
body part 10 and plunger 30) . That is possible for use with 
the illustrated manually operated applicator. Indeed, the 
piston rod 4 0 could be supplied already mounted in the 
plunger 30. However, that is not essential, and it may well 
be preferred, as a matter of practice and practicality, to 
push-fit the piston rod 40 with the cartridge piston 52 
before squeezing the arms 42 and. pushing the plunger over 
them, those etrms 42 then inevitably and automatically 
springing out for engaging the internal recessing 38 of the 
plunger 30. 

Engagement of the arms 42 in the plunger recessing 38 
is, of course, essential for the illustrated applicator to 
discharge the cartridge 50 through the needle 20 by 
movement of the plunger 30, see Figure 3. At full discharge 
of the cartridge 50, the plunger 30 will release the 
latching formations 16,18. At the scune time, or just prior 
thereto, the end rim 56 of the cartridge 50 can release the 
arms 42 of the piston rod 4 0 out of the internal plunger 
recessing 38. Alternatively, the force of the spring 22 
when released by the latching formations 16 , 18 may be 
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sufficient to ensure disengagement of piston rod arms 42 



from tlie internal plunger recessing 38, say still using the 
end rim 56 of the cartridge 50. The result of such inward 
movement of the arms 42 is shown in Figure A, where the 
arms aire within the end rim 56 of the cartridge 50^ and the 
whole of the needle 20 as well as the cartridge 50 is 
irretrievably driven within the applicator body part 10 and 
extension 32 of the plunger 30. 

It will be appreciated that only quite minor 
modifications or changes are required to the applicator of 
our copending PCT application and to conventional drug 
cartridges in order to practice this invention. 

One alternative variant not illustrated would be for 
the plunger 30 to be in two parts, the outermost one of 
which could have a rupturable closure; and for the piston 
end of the cartridge to have rupture formations* Then, the 
rupturable closure could act directly on the end of a 
standard cartridge piston rod (or specially sized and 
configured end if more appropriate) , and there would be 
rupture when required, perhaps preferably at or just before 
release of the latching members (16,^18). The two required 
plunger parts could, if desired, simply push fit together 
in socket and hollow spigot fashion. 

Turning to Figures 5 to 8 , an illustrated self -powered 
applicator 110 has an outer body component Xll that is 
generally tubular with parts 111A,B of different section, * 
one smaller than the other. The smaller section part lllA 
extends from one end 113A, that is shown with internally 
returned necking 114 and or if iced at 115 for passing a 
hollow needle 120, to a shoulder 117. The larger section 
part lllB extends from the other end 113B to the shoulder 
117, and has an end cap 119 shown snap-fitting by rib and 
groove formations 118R,G* 

The sectional view of Figure 10 shows all aforesaid 
featvires of an outer, body component referenced 211 (and 
with other equivalent references advanced by 100) , and 
differing from that of Figures 5 to 8 only by showing an 
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outward end-cap stop formation 219C, Such outer body parts 
111,211 are readily injection moulded in one piece 

Reverting to Figures 5 to 8, the smaller section body 
part lllA affords an annular seating recess 121 for a 
retraction bias spring 123 shown acting on a cartridge 125 
provided with an integral or secured-in hollow needle 120. 
The needle 120 is shown in Figure 5 extending within 
helical retraction spring 123 to and partially penetrating 
a block 126 of sealing material that may be readily 
deformable and is shown seated in a recess 127 within 
annular wall 114 bounding the annular retraction spring 
seating recess 121 and from which the needle passing 
orifice 115 extends. 

The cartridge 125 has a piston 130 by which its 
contents (see volume referenced 133 of Figures 5 and 6) can 
be pressed through the needle 120 after its full 
penetration of the sealing block 126, shown in Figure 6 as 
involving compressive deformation- The piston 13 0 has a 
piston rod 132 of a length substantially corresponding to 
the discharge stroke of the piston 130, i.e. to the voliame 
133, at least when taking into accotuit engagement of end 
135 of the cartridge with smgled piston extension arms 137 
going outwards beyond the outer confines of the cartridge 
125 and serving to move same inwardly for purposes to be 
described. 

Figures 11A,B show full details of a particular piston 
rod 232, which can conveniently be of generally circular 
section apart from its extension arms 237. Four splayed 
extension arms 237 are shown equally spaced and can be of 
slightly arcuate section. Also, a pointed and shouldered 
snap-in formation is shown at 238P,238S for attachment to 
the piston 130, into correspondingly shaped recessing of 
the latter. 

Returning to Figures 5 to 8, the larger section body"' 
part lllB houses a power drive spring 141 acting between 
the end cap 119 and exterior shoulder 143 of a cartridge 
piston Ccurrier or actuator 145 that is shown hollow and 
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capable of accepting the angled piston extension arms 137 
when they are sufficiently squeezed inwards. However, open 
end 146 of the piston rod carrier or actuator 145 is shown 
with a ledge foanttation 147 to engage ends of the piston 
extension arms 137 and a taper 148 into that ledge 147- 

Closed end 149 of the piston carrier or actuator 145 
is shown with a slot 151 that will be of a key-hole shape 
to allow capture and release of the piston carrier or 
actuator 145 according to the position of a slide 150 
operable in a registering slot 153 in the end cap 119 and 
having a capture/release knob 155 for. the piston carrier or 
actuator 145. 

Figure 12 is a section through a particular piston 
carrier or actuator. 245 with outer power spring seating 
shoulder 243, ledging temporarily to hold the piston rod 
extension arms 237, and taper 248 thereto. In addition, its 
closed end 249 is not slotted, but instead carries an 
outwardly extending integrally formed post 246 that is 
circumf erentially reduced at 248 before an end knob 255. 

Figures 13ArB,c are A-A, B-B section and plan views of 
a particular end cap 219 with internal snap-fit grooving 
218G, but otherwise modified compared with end cap 119. 
Specifically, a central • hole 252 allows passage 
therethrough of the post 246, particularly its end knob 
formation 255. To each side of the hole 252 are aligned 
elongated slots 253 internally extended (253E) for capture 
and relative sliding . of arrow-head section spigots 254 
protruding from the bottom of particular slider 250 of 
Figures 14A-D that is preferably a slide fit also between 
external protrusions that are shown dashed only at 256 in 
Figure 13 A. That slider 250 is shown by way of A-A, B-B 
sections, bottom plan . and side views, respectively, in 
Figures 15A,B,C^D, and has slotting including a lower key-^ 
hole slot 251 below an accommodation, slot 251A for the knob 
255 generally within the height of the slider 250. The 
slider 250, cap 219 and piston carrier /actuator post 246 
and knob 255 server a generally ecjuivalent functional 
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purpose to the power drive release arrangement of Figures 
5 to 8, to which description now reverts • 

In its as-supplied state, see Figure 5, the device 110 
has the piston carrier or actuator 145 captive to the end 
cap 119 so that the power drive spring 141 is compressed; 
and the retraction spring 121 is partially extended to hold 
the cartridge 125 firmly located with the piston rod 
extension arms 137 seated at the ledge formation 147, at 
least for liquid contents of the cartridge effectively 
affording an hydraulic lock. The needle 120 is wholly 
retracted within the body part lllA. 

Releasing the piston rod carrier or actuator 145, by 
operating the slide 150, allows the power drive spring 141 
first to move the csurtridge 125, thus force tlie needle 120 
through the sealing block 126 and out of the orifice 119, 
at the same time compressing the retraction spring 123, 
ultimately also the sealing block 126 if deformable, see 
Figure 6; then to express the contents of the cartridge 125 
through the extended needle 120, see Figure 7; and finally 
to engage (see also Figure 7) the end 135 of the cartridge 
125 on the piston rod extension arms 137 so as to squeeze 
them together and out of the ledge formation 147. 

Figure 7 actually shows the sealing block 126 without 
deformation, and that may be its nature; or it may recover 
after deformation, once the contents of the cartridge 125 
can escape through the needle 120, and with some recovery 
of the retraction spring 121 also indicated - but not 
enough to interfere with desired operation (otherwise it 
would, of coxirse be prevented by design) . 

Thereafter the piston rod carrier or actuator 1.45 is 
arrested by the shoulder 117, and the retraction spring 121 
extends in driving the cartridge 125 (complete with needle 
120 and piston 130, piston rod 132 and extension arms 137) 
rearwardly, see. Figure 8, into the smaller body part lllA 
and the interior of the piston rod carrier or actuator 145 



and through into the forward part of the larger section 
body part lllB. 
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A septxim disc seal 160 is shown in the needle passing 



orifice 115^ and can serve advantageously in securing a 
completely safe disposable item after use (as in Figure 8) . 

The alternative embodiment of Figure 9 has a modified 
nose formation of the smaller body part lllA^ basically to 
serve only in seating the retraction spring 121 and 
affording needle passage at 115 in its thicker neck wall 
X23^ , The hollow needle 120' is in a holder 12 OH acted upon 
by the retraction spring 121; and sealing block 126' is 
shown at the inner end of the needle 120', actually against 
another septum disc seaX 162 for the end of the cartridge 
125' (substantially as has been normal hitherto) • General 
equivalence of operation effectiveness should readily be 
appreciated* 

For all illustrated, embodiments , it will be clear that 
the piston rod extension arms 42/ 137 and 237 are - for 
release from the piston carrier or actuator 40, 145, 245 to 
assure needle retraction - engaged by the end of the 
cartridge concerned (50,^ 125) at outermost limits of the 
latter, thus with maximum leverage for release purposes. 
Moreover, angling of the arms extending away from the 
piston rod substantially assists providing required 
stiffness for at least cartridge contents expression in 
contrast to also required deflect ability for release 
purposes. Arcing of the sections of the arms (as for those 
237) can also ±\irther assist in these respects. Clearly, 
there is no limitation placed by those arms on the extent 
to which retraction takes place into the piston actuator, 
and the cartridge Itself normally and preferably so enters 
tbe piston actuator ; 
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CIAIMS 



1. A hollow needle applicator for cartridged drugs etc 
and with automatic needle retraction after cartridge 
contents expression., wherein its drug etc cartridge 

(50,125) can itself be at least partially accommodated 
bodily within a hollow piston actuator or carrier 

(30,145,245) and will be released for retraction under 
bias (22,121) thereinto or further thereinto by way of 
a piston rod (40,132,232) serving to operate contents 
discharge piston provision (130) of the cartridge 

(50,125) and further having deflectable arms 

(42,137,237) that extend sideways further than side 

""walling of the cartridge (50,125) and into temporary 
latching engagement with holding formation (38,147, 
247) of the piston actuator or carrier (30,145,245) 
until released by deflection of the arms (42,137,247) 
by engagement with open rear end of the cartridge (50, 
125) . 

2. Applicator as claimed in claim 1, wherein the 
deflectable arms (42,137,237) are angled both outwards 
and away from the cartridge (50,125). 

3. Applicator as claimed in claim 2, wherein the 
deflectable arms (42,137,237) comprise extensions 
splayed from end of said piston rod (40,132,232) free 
of coupling to the cartridge piston. 

4. Applicator as claimed in any preceding claim, wherein 
retraction of the cartridge (50,125) into the piston 
carrier or actuator (30,145,245) is to a greater 
extent thsui lengths of the arms (42,137,237). 

.5- Applicator as claimed in any preceding claim and for 
manual operation Figures 1 to 4) , wherein the piston 
carrier or actuator (30) comprises a cartridge-- 
accommodating plunger slldable within em outer body 
part (10) vlth . Its said holding formation (38) 
medially of its internal extent between operating end 
pusher provision (36) and retraction bias release 
latching provision (16,26) at its other end internally 
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of the outer body (10) . 

6. Applicator as claimed in claim 5, wherein a needle 
holder (24) formed separately from the cartridge (50) 
carries a needle (20) for piercing the csurtridge (50) 
in order to discharge cartridge contents , the needle 
holder (24) having capture formations (44-47) for 
coupling to the cartridge (50) for such piercing. 

7 m Applicator as claimed in claim S, wherein the captvire 
formations (44-47) permit sufficient play between the 
needle (20> and the cartridge (50> for complete 
piercing of discharge sealing ((at 60) of the 
Ccirtridge only after the coupling is achieved between 
the cartridge (50) and the needle holder (24) . 

8. Applicator as claimed in claim 6 or claim 7, wherein 
the needle holder (24) has an exteriorly rimmed 
formation ((47) extending therefrom and the cartridge 
has inwardly formed teeth ((64) on extensions (62) 
from the cartridge (50) to snap-fit to the exterior 
rimmed formation (47), 

9. Applicator as claimed in claim 6, 7 or 8, wherein the 
capture formations (44-47) of the needle holder (24) 
are spaced inwardly of said bias release latching 
formations (16,26) operative relative to the needle 
holder (24) and formed integrally with the outer body 
(10), and the plunger (30) fits between the cartridge 
(50) and the outer body (10). 

10. Applicator as claimed in any one of claims 1 to 5, and 
for self-powered operation further affording automatic 
needle extension and cartridge contents expression 
before automatic needle retraction (Figures 5 to .15) , 
wherein said holding formations (147,247) are at a 
mouth of the piston carrier or actuator (145,245) 
which is disposed within an outer body part (11,211) ^ 

. and" inside outer extent and action of power drive 
provisions (141) .... i' 

11. Applicator as claimed in claim 10, wherein retraction 
of the cartridge (125) results in the cartridge (125) 
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ex-tendlng to some extent within the power drive 
provisions (141) in the extended state of those power 
drive provisions (141) • 

12. Applicator as claimed in claim 10 or claim 11, wherein 
the outer body part (111,211) has only progressively 
different internal sections, larger (111B,211B) where 
the housing power drive provisions (141) and through 
required movement of parts thereof, and smaller 
(111A,211A) where housing the retraction bias 
provision (121) and allowing outward and contents 
expression movement of the needle (120) and the 
cartridge (125) . 

13. Applicator as claimed in claim 12, wherein transition 
(117,217) from the larger (111B,211B) to the smaller 
section (111A,211A) serves as the only required 
internal abutment for power drive (141) operation 
followed by cartridge (125) and needle (120) 
retraction. 

14. Applicator as claimed in claim 11 or claim 12, wherein 
exit (115,215) from the outer body (111,211) for the 
needle (120) is through a re-entrant internal neclcing 
formation (114,214) spaced from said smaller section 
(111A,211A) to afford seating accommodation for a 
spring (121) providing the retraction bias 

15. Applicator as claimed in any one of claims 10 to 14, 
wherein a seal provision (126) rec[uiring to be 
penetrated by the needle (120) comprises a block (126) 
of sealing material pairtially penetrated by the needle 
(120) before getting power driven, but requiring 
significant movement of the needle (120) for complete 
penetration . 

16. Applicator as claimed in any one of claims 10 to 15, 
wherein means (151-155) for releasing power drive 
(141) and operating the applicator includes slide- 

. action provision, at the opposite end (113B) of the 
applicator to the needle (120) • 
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